ABS1RACT Mouse cytotoxic T lymphocytes were induced by culturing primed spleen cells with cells, membranes, or detergent-sohubilized and dialyzed membranes from the human lymphoblastoid cell line JY. Cytotoxic T cells could also be induced by coculturing primed spleen cells with phospholipid vesicles containing purified HLA-A and -B antigens derived from JY cells. The induction of killer cells by al subcellular fractions demonstrated an optimal response as a function of the amount of material added and, in the case of ILA-containing liposomes, this optimum was dependent upon the density of the molecules in the liposomes. In addition, the mam*mal level of cytotoxicity elicited was also dependent upon this density. Finally, the cytotoxic cells demonstrated specificity as judged by a lower level of lysis on an HILA-unrelated lymphoblastoid cell line than on the appropriate target, JY. These results suggest that major histocompatibility antigens alone are sufficient for the induction of a secondary cytotoxic T lymphocyte response. It is proposed that this system may be useful in defining possible sites on the HLA molecule recognized by cytolytic T lymphocytes.
There is now a large body of evidence that implicates the major histocompatibility antigens (H-2 in mice and HLA in humans) as both stimulators of and targets for the action of cytotoxic T lymphocytes (CTLs). Allogenic CTLs can be induced between two inbred mouse strains that differ only at the H-2K or D locus (1) . Mutant (5) . Other strains, selected for the loss of serologically detectable H-2 antigens, neither stimulate CTL production nor act as targets for CTLs generated against the parental cell (6). Finally, induction of CTLs (7) and lysis of target cells by CTLs (8) can be inhibited by alloantisera specific for the H-2 antigens of the stimulator and target cells, respectively.
Although the above evidence is compelling, it does not eliminate the possibility that other antigens on the cell surface may be presented together with the histocompatibility antigens and thus form a part of the stimulating target antigen structure (9) . It has therefore become necessary to approach the question from a biochemical point of view, by attempting to purify the molecules involved in the response. It has been demonstrated that isolated murine tumor plasma membranes retain the ability to stimulate a secondary CTL response (10) , and this activity can be solubilized with deoxycholate (11, 12) . The 
X 100, in which E = fraction of total 51Cr released in the presence of CTLs and C = fraction of total 51Cr released in the presence of nonimmune spleen cells. Total release was determined by freezing and thawing four times (10) .
Sodium dodecyl sulfate/polyacrylamide gel electrophoresis was carried out according to Laemmli (19 The purity of the preparation used in the present study was assessed by sodium dodecyl sulfate/polyacrylamide gel electrophoresis (Fig. 1) . Major bands were seen at positions corresponding to 44,000 and 12,000 daltons, with a less-pronounced band at 82,000 daltons. The band at 44,000 daltons corresponds to the glycoprotein subunit of the HLA molecule thought to bear the alloantigenic site; the band at 12,000 daltons corresponds to ,32-microglobulin, the invariant subunit of the molecule. The band near 82,000 daltons has previously been shown to be a disulfide-linked dimer of the 44,000-dalton chain (21) . By this criterion, the preparation used in these experiments was greater than 96% pure.
The ability of HLA-liposomes to stimulate secondary CTL activity was assessed in comparison with intact JY cells, membranes, or reconstituted membranes by in vitro culture with primed spleen cells from C57BL/6 mice. The response observed could be abrogated by treatment of the CTLs with anti-Thy 1.2 serum and complement and therefore was due to the T cells of the population (data not shown). The response elicited by these various fractions showed a definite optimum as a function of the total number of cell equivalents of material added, and the data of Fig. 2 (see also Table 2 ) were obtained by using optimally stimulated CTLs. The activity of each fraction was assessed in two ways: (i) the maximal activity obtainable under optimal conditions, and (ii) the efficiency (i.e., the number of cell equivalents required to elicit the maximum response).
JY membranes stimulated an excellent cytotoxic response (Fig. 2) and, in several experiments, the level of cytotoxicity observed at a given effector-to-target ratio (E/T) was equal to or only slightly lower than that observed in response to intact cells. CTLs shown (i) the induction of primary and secondary allogeneic CTL responses with purified plasma membranes (10); (ii) the induction of secondary allogeneic CTL responses with detergent-solubilized (11) and reconstituted (11, 12) Although allogeneic and xenogeneic CTLs might be expected to differ with respect to their target antigens, it has been shown genetically (15) (16) (17) and by inhibition with alloantisera (16) that the xenogeneic target antigens are at least partially defined by the major histocompatibility complex. The existence of alloreactive T-cell clones with specificity for major histocompatibility complex antigens in association with minor histocompatibility antigens has been proposed (9) . However, the data presented here suggest that clones capable of recognizing HLA-A and -B antigens alone also exist. In addition, the HLA-liposome-stimulated CTLs demonstrated a low level of crossreactive lysis on a different human lymphoblastoid cell line carrying HLA allospecificities distinct from those of the original sensitizing antigen. Thus, the specificity of the HLA-liposome-stimulated CTL should allow the definition of the portions of the HLA molecule that are recognized by CTd Studies with mutant strains have suggested that the sites on the H-2 molecule for T-cell and B-cell recognition are distinct (2-4). Thus, this approach may shed light on the relationship between the receptor repertoires of these two cell types.
The work presented here represents an attempt to define the molecular components involved in the immune response as well as to define the conditions necessary for their functional interaction with lymphocytes. It is anticipated that this approach will greatly increase the body of knowledge thus far obtained by using intact cells.
